The role of human growth hormone in the regulation of cholesterol and bile acid metabolism.
Cholesterol and bile acid metabolism was studied in 16 children with human GH (hGH) deficiency (11 with isolated hGH deficiency and 5 with multiple trophic hormone deficiency) before and after 6 months of hGH therapy. We measured plasma lipid concentrations, biliary lipid composition, and cholesterol saturation indices; calculated the bile acid pool size measured by the isotopic dilution technique using the stable isotope chenodeoxycholic-[11,12-d2] acid; and measured cholesterol and bile acid synthetic rates by sterol balance techniques. In all 16 patients, plasmas lipid concentrations were unchanged after hGH therapy; total plasma cholesterol was 182 +/- 10 (+/-SEM) mg/dl before and 179 +/- 9 mg/dl after treatment, high density lipoprotein-cholesterol was 47 +/- 2 mg/dl before and 49 +/- 3 mg/dl after treatment, low density lipoprotein-cholesterol was 112 +/- 10 mg/dl before and 111 +/- 8 mg/dl after therapy, and triglyceride was 113 +/- 13 mg/dl before and 107 +/- 10 mg/dl after hGH therapy. Biliary lipid composition and cholesterol saturation in 10 patients were similar to those in controls and unchanged with hGH therapy. Cholesterol synthesis (n = 14) was unchanged (7.6 +/- 1.4 vs. 9.6 +/- 1.2 mg/kg X day); however, bile acid synthesis (n = 15) increased from 3.1 +/- 0.4 to 4.3 +/- 0.6 mg/kg X day (P less than 0.025) after therapy. The chenodeoxycholate pool size (n = 8) was significantly reduced (P less than 0.025) before hGH treatment (416 +/- 64 mg/m2) compared to that in controls (617 +/- 45 mg/m2) and increased to 620 +/- 72 mg/m2 after hGH therapy (P less than 0.05). Chenodeoxycholate pool size expansion during hGH therapy was, at least in part, caused by an increase in hepatic bile acid synthesis. These findings suggest that hGH may indirectly modulate cholesterol metabolism through regulation of hepatic cholesterol 7 alpha-hydroxylase activity, the rate-limiting enzyme of bile acid synthesis.